Immunization is considered one of the most successful and cost-effective public health interventions protecting communities from preventable infectious diseases. The Korean government set up a dedicated workforce for national immunization in 2003, and since then has made strides in improving vaccination coverage across the nation. However, some groups remain relatively vulnerable and require intervention, and it is necessary to address unmet needs to prevent outbreaks of communicable diseases. This study was conducted to characterize persistent challenges to vaccination.
INTRODUCTION
Immunization is considered one of the most successful and cost-effective public health interventions protecting commu- nities from preventable infectious diseases [1, 2] . The Korean government implemented the National Immunization Program in 2009, and has gradually expanded the program to provide free vaccinations for all children under age 12 for designated diseases at community health centers and contracted clinics. Moreover, individual immunization records have been managed digitally since 2002, enabling services such as providing an individual's immunization history for review and sending reminders of upcoming scheduled vaccinations. Such efforts resulted in the achievement of high rates (>92%) of completing each recommended vaccination series among Korean 3-year-olds born in 2012 [3] .
However, the proportion of infants who have completed the recommended number of vaccinations for their age declines with age, with a 95.9% timely and complete vaccination coverage at 12 months, a 92.7% at 24 months, and an 89.2% at 36 months. As can be seen from the 2014 measles outbreak in the US [4] , nearly-disappeared epidemic diseases may reemerge at any time, especially if there are clusters of children with incomplete vaccinations. That outbreak demonstrated the importance of timeliness and completeness of vaccination.
The purpose of this study was to understand the remaining barriers to immunization, as well as unmet needs, despite the remarkable improvements in the economic and geographical accessibility of vaccination through the expansion of the National Immunization Program. Focus group interviews were conducted to explore a deeper understanding of barriers to vaccination than would be provided from quantitative questionnaires.
METHODS
Focus group interviews were conducted with experts working in the immunization field to collect information based on their expertise and experience, with the purpose of identifying the barriers that lead to non-vaccination and unmet needs regarding vaccination. The focus group interview is a form of qualitative research in which a select group of people able to discuss an issue at a certain level are asked about their opinions, values, and beliefs during unstructured and natural discussions [5] . The method was described in accordance with the Consolidated Criteria for Reporting Qualitative Research checklist [6] .
Research Team and Reflexivity
The research team consisted of 8 researchers, 4 of them (BP, SJC, HJC, HP) physicians and the other 4 (EJC, BP, HH, SL) students and professors in the preventive medicine field. HP, a preventive medicine professional who has been conducting vaccination-related research, led the interviews.
Participants
Immunization administrators at Korea Centers for Disease Control and Prevention (KCDC)-referred community health centers, pediatricians, and experts on multicultural families, one of the most vulnerable groups, received an explanation of the purpose of the study and a letter soliciting participation. A total of 15 participants, including 10 community health center staff members, 2 pediatricians, and 3 multicultural family experts, were selected, and no participants dropped out during the research. The research team and the subjects met for the first time at the focus group interview site and had no personal relationships or interests with each other, allowing the experts to exchange ideas as candidly and freely as possible. No compensation was provided to the participants.
Study Design
The interview guidelines were developed based on a review of previous studies, and the semi-structured interview guidelines were completed after pediatrics and infectious disease specialists reviewed the inclusiveness of the items and the adequacy of the content. The moderator explained the background and purpose of the research and led the interview following the semi-structured guidelines shown in Table 1 .
The interview was carried out in a conference room near Seoul Station for 2-3 hours per expert group, until it was apparent that no more new topics were emerging. HP mediated the conversation and BP took notes while making an audio recording, observing, and keeping records of the progress. The participants were divided into 3 groups according to their occupation for the interview, reaching theoretical saturation through interviews with multiple experts. 
Analysis
The assistant moderator played the recorded audio immediately after the interview to make sure that every detail was available for analysis. By applying thematic analysis [7] , one of the members (BP) performed initial coding and another (HP) reviewed the outcomes. The team reached agreement through debate when the 2 members disagreed, and the results of the analysis were reviewed by all members. Theoretical saturation was confirmed when the 2 researchers agreed that no additional codes could be found. The validity of the analysis was confirmed by an experienced infectious disease specialist who was neither a team member nor a participant. The results were not shared with the participants.
Ethical Considerations
This study was approved by the institutional review board (IRB) at Ewha Womans University (IRB no. EUMC-2016-11-035-002).
RESULTS

Basic Attributes of the Participants
Three expert groups including community health center immunization administrators, pediatricians, and multicultural family experts attended the interviews. A total of 10 community health center workers who had been in charge of immunization for 10 months to 4 years from Seoul (4 centers), Incheon (1 center), Daejeon (1 center), Gangwon (1 center), Gyeongbuk (2 centers), Jeonnam (1 center), Chungbuk (1 center), and Jeonbuk (1 center) attended the interviews. Two pediatricians were selected as participants, one of them chairman of the Korean Association of Pediatric Practitioners and the other a member of the Infectious Disease Committee of the Korea Pediatric Society who also is working as a university hospital pediatrician. As multicultural family experts, a family policy specialist at the Ministry of Gender Equality and Family, a Multicultural Family Support Center staff member at the Korean Institute for Healthy Family, and a consultant at the call center for multicultural families participated in the interview.
Topics Introduced During the Focus Group Interview
Vaccine hesitancy, personal circumstances that impede vaccination, lack of information, and misclassification emerged as the top 4 main reasons for non-vaccination. Each main topic could be divided into 2 to 3 subtopics (Table 2) .
Vaccine hesitancy
Community health center immunization administrators and pediatricians alike pointed to vaccine hesitancy as a major barrier, adding that this sentiment tends to be very strong. The subtopics for refusing vaccination were distrust in its safety, suspicion regarding its necessity, and fear of adverse effects or abnormal reactions.
The participants reported that people who strongly distrust the safety and efficacy of vaccination prefer to develop immunity naturally instead of obtaining immunity through vaccination. Pediatricians said that skepticism against vaccination is often rooted in distrust of the overall medical system, and people with such views often rely on information obtained from online communities and websites rather than by consulting doctors when making decisions.
Such individuals also deny the need for vaccination, and it can be even more difficult to convince them of the necessity of vaccinations that have limited effects or are accused of adverse effects. For instance, hesitancy about the influenza vaccination is common because of the inconvenience of receiving repeated administrations each year, its low credibility in terms of its effects, and the relatively low fear of the morbidity caused by influenza.
Parents whose child has experienced a reaction to a vaccina- 
Personal circumstances that impede vaccination
Representative examples of personal circumstances that impede vaccination were frequent overseas travel, double-income families, and low accessibility of medical institutions.
The community health center immunization administrators and pediatricians agreed that there have been insufficient efforts to encourage late vaccination if a scheduled vaccination is missed, leading to skipped vaccinations among those who frequently travel overseas. The multicultural family experts also confirmed that many children from multicultural families may miss vaccinations when visiting family members abroad.
Despite the improved accessibility provided by the expansion of the National Immunization Program, which enables free vaccinations at private institutions, double-income parents can have difficulty finding time to bring their children to an institution for vaccination.
It was found that low accessibility to public health centers or clinics in rural areas still serves as a roadblock to increased vaccination.
Lack of information
Multicultural family experts pointed to the language barrier and insufficient information as the biggest obstacles for such families. Immigrant women often go through pregnancy and birth without having enough time to adjust to Korean culture. They also tend to have limited social circles, which is another factor preventing them from accessing appropriate information. To make matters worse, text messages and other guidelines sent by the KCDC are only in Korean, meaning that such families miss essential advice, such as the importance of vaccination, the recommended immunization schedule, and free immunization clinics. It is vital to encourage these immigrants to visit the Multicultural Family Support Center or to contact the call center to obtain relevant information at an early stage of immigration and to make information available in both Korean and their mother tongue.
Meanwhile, community health center experts shared their difficulties in notifying patients of missed or upcoming scheduled vaccinations due to inaccurate contact information, arguing that a systemic update is necessary.
Misclassification
If a Korean citizen receives a vaccination abroad and does not submit proof of vaccination to a domestic community health center, the nation does not have an updated vaccination history of that person. This brings about challenges in confirming whether a person has actually been vaccinated, as well as difficulties in future management. Missing records were indicated as the major reason for missed vaccinations in certain regions where many of the residents have homes both in Korea and abroad or have recently returned to Korea.
In some cases, vaccinations performed by private institutions may not be reflected in the system. The pediatricians blamed the hard-to-navigate immunization history log system for such mistakes. To make matters worse, medical institutions not only are free from any legal duty to enter vaccination data, but also are not allowed to charge for the work of data entry, giving them excuses not to keep the data up to date.
DISCUSSION
The focus group interviews of 15 vaccination experts suggested 4 main obstacles to vaccination: (1) vaccine hesitancy, (2) personal circumstances that impede vaccination, (3) lack of information, and (4) misclassification. Among them, vaccine hesitancy was identified as the most significant factor that discourages vaccination, although there seemed to be a few unmet needs despite the accomplishments of the National Immunization Program. The interviews allowed real-life experiences and examples to be shared by experts who have been working towards improving the vaccination rate, and the discussions clearly produced meaningful directions regarding how to develop effective interventions to further enhance vaccination coverage.
Barriers to Vaccination
Previous domestic studies have sought to identify major barriers to vaccination in Korea. A study published in 2010 [8] surveyed 700 parents of children aged 2 to 5 who belonged to socially vulnerable groups and found that main reasons for non-vaccination were the child being sick during the vaccination period, the financial burden of vaccination, and unfamiliarity with the vaccination schedule. In another study, a phone survey was conducted of 1000 married women aged between 25 and 39 with children 12 years old and younger [9] , who suggested that time spent on vaccination (31.7%), high cost (27.8%), and inconvenient community health center service hours (12.8%) were their major complaints.
In contrast, in a 2012 study of 174 parents who skipped vaccinations for their children [10] , the respondents stated that their main reasons were fear of possible side effects, suspicions regarding the necessity of vaccination, the child being sick during the vaccination period, the child having atopy, and preferring to acquire natural immunity, while only few replied with reasons of being unfamiliar with the vaccination schedule and being busy. In another study conducted in 2016 [11] , 928 of 1254 newborns in 2012 who had missing vaccination records were found to have stayed abroad for an extended period of time. Other reasons included hesitancy about vaccination due to fear of possible side effects, suspicions regarding the necessity of vaccination, and personal or religious beliefs, followed by medical-related reasons such as reduced immunity, atopy, and underlying diseases that prevented vaccination. Only 2 people pointed to difficulties visiting medical institutions.
When comparing the conclusions of this study to previous studies, it seems that the major factors influencing vaccination have changed over time. Traditional barriers, including financial burdens and geographical accessibility, have been mostly replaced by new barriers, such as vaccine hesitancy and frequent overseas travel, as a result of the implementation of the National Immunization Program, the increased number of institutions providing free vaccination, and the notification service about upcoming vaccinations.
The younger generation, who has not experienced firsthand the risk of infectious diseases thanks to the triumph of successful vaccination programs that eliminated or reduced many epidemics, tend to fear such diseases less [12] . However, the same population is widely exposed to myths online regarding the risks and side effects of vaccines, leading them to become suspicious and distrustful toward immunization in general [13, 14] . In this context, more parents seem to refuse vaccination for their children due to fears of possible side effects, suspicions regarding the necessity and effectiveness of vaccination, distrust of vaccination, and a preference for natural immunity [12, [15] [16] [17] [18] [19] [20] [21] [22] . The World Health Organization (WHO) has recognized the gravity of this issue by defining such attitudes towards delaying or refusing vaccination due to issues of confidence, complacency, or convenience as "vaccine hesitancy" [23] .
Missing vaccinations due to frequent overseas travel is one of the newest issues, reflecting an era in which going abroad is no longer a special occasion. The participants in our interviews suggested that notifications should be sent out to encourage those who missed a scheduled vaccination to get a shot nonetheless, and to promote the submission of certifications of vaccinations performed at overseas institutions to keep the system up-to-date. Some pointed out that institutionalizing the submission of a vaccination certification at the airport before and after travel would help manage vaccination in frequent travelers.
Meanwhile, the needs of children with underlying diseases, double-income parents, low accessibility to medical institutions in certain areas, and language and information barriers experienced by multicultural families have remained unmet, despite the continued efforts to enhance vaccination coverage rates.
An individual's attitudes and behaviors regarding vaccination are influenced by a combination of complex factors at multiple levels, including the cultural, social, and political context. Therefore, an integrated strategy including interactive communication through respected community organizations, legal groundwork, and structural reforms will be vital to address the unmet needs of vaccination [24] [25] [26] [27] , in addition to individual-level health communication [28] .
This study also confirmed that various factors prevent individuals from receiving vaccinations, with each affecting a particular vulnerable group. Therefore, a one-size-fits-all solution would not be applicable to all cases. Rather, a tailored approach targeting each vulnerable group would be more effective for addressing the unmet needs and improving vaccination coverage rates. The WHO also recommends evidencebased interventions targeting certain vulnerable groups [29] .
The study also reinforced the findings of previous studies that educated parents make up a surprisingly high percentage of the population with vaccine hesitancy [30] . They are known to request accurate information regarding side effects and efficacy directly from healthcare workers [31] [32] [33] . Thus, in order to improve the rate of vaccination coverage, healthcare workers should provide proper information based on facts and evidence concerning the belief that too many vaccinations could harm a child's immune system [34] and cause autism or autoimmune diseases [35] [36] [37] , as well as whether vaccination during fever or atopy is safe. Healthcare providers are the point of contact for patients, and have the ability to bring about changes in their behavior. That is why efficient communication guidelines should be provided to healthcare workers [38] to promote efforts to build reliable relationships with patients and parents [12, 39] , and to deliver interventions via interactive communication [27, 40] .
The limitations of this study include the possibility of reflecting only narrow points of view and the experiences of certain individuals. This issue is most prominent for the pediatricians, who accounted for only 2 participants. Both a private practitioner and a university hospital staff member were selected as participants to complement such limitations and to help the research team understand barriers in different practice environments. In addition, the private practitioner represented the voice of his colleagues as the chairman of the Korean Association of Pediatric Practitioners, and the university hospital pediatrician also represented the opinions of the Korea Pediatric Society.
Despite such limitations, the focus group interviews provided an in-depth understanding of the attitudes, perceptions, and beliefs of parents who do not vaccinate their children through a qualitative approach. Fundamental roadblocks to vaccination were identified through the vivid experiences shared by the participants, who were experts working at vaccination sites. Hopefully, the results of this study can be used to establish a more tailored intervention strategy that can further increase the rate of vaccination coverage in Korea.
